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(57) Abstract: A high-speed, write-once optical 
recording medium employing a laser beam blue 
or one with a shorter wavelength, and an optical 
recording method and an optical recorder for 
recording thereon. The high-speed write-once 
optical recording medium (10) comprises a recording 
layer (18) and an light transmitting layer (22) formed 
sequentially on a supporting substrate (12), wherein 
the recording layer (18) comprises first and second 
subrecording layers (18A, 18B) laid in layer and 
principally containing Al and Sb, respectively. When 
the recording layer (18) is irradiated with a blue laser 
beam from a laser light source (24) through the light 
transmitting layer (22), Al and Sb contained in the 
first and second subrecording layers (18A, 18B) are 
diffused and mixed thus forming a recording mark 
having a reflectivity varied irreversibly through the 
mixing. Thickness of the recording layer (18) is set 
such that recording at a record transfer rate of 35 
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)g$Jf 2 2 £r ©HHT^LTft 9 x IB&l 18liA 1 & tfS b Sr^ft^ 
ft±j£#i-f3l&l.&tfl£2l'Jie&Jf 1 8 A, 1 8 B&HJf LTfttK 
WfeO^^<^U'-1fft5r^-f i ft^2 4t5^x ftS^Jf 2 2 > £:ft LT1E 

®ji 1 8tc^itt-c, n i 2wmmm 1 8 A, l 8Bl^fn5 
Al, s biSfiaWJcJ: Ottttb-ca^SjIx, :©H^CJ:otgM^ 

<pi2&ji 1 8 oi? 3 5Mbps m±tf>f5&fc3!it&-eis^*rfe& 
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10 • tfctfSftTVS,, 

OM (read only memory) * ^ :/©3fefB&ift#fc3 V^fiR W 
(rewritable) * >f ^ ©ft IB $ ftT 6 #£$m<fc 

15 . *LTV>ftV\ 

20 fttfJiti^fc-C*)*. 
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i'— f 8 *^ S(r|B3teaiaSfl!l«tt»Rait$tt5iiK:J;t)x B&fB#ffliB» 
Jf ^W£ft5£$#&M^i^L-CM-£U Kit* 

l©J|^3-5 Onmi:^, jtulB V—f %<DWL& * 2 0 0-4 5 0 

VI/ mx^s XT- MZ. «fc <9 > 3 5Mbps ^±^fB^^3H5i^T* 

(2) HulBiJia^l©)?^^ i ~3 Onm^tlfcr i: £4#|£S[ <b i"5 

(i) (Dmm&mmyt&m&fao 

20 (3) ifjlBftjti®Ji£>J¥^& 5 0~ 1 5 0 umb Lfcr t &#l§fc£1- 

5 (1) Xtt (2) ©igii££fBM3fefB»jftft„ 

(4) jtufEgiJlB^JP© 5 fc^fc < 4: l SttA 1 U fl&o 

£ Uiit HtflBA 1 %lkf£$bir%wm®mKm&LX&tnt> 

25 mm\^m£tiz>A 1 ^ s b^ttftua*t5J:5fc$nfcii:ft» 

ftt5 (1) s (2) Xtt (8) ong&fiBSttflBftftft. 
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s i *±mftt u i&©*J>ft< 1 1> i Jf ttu huIBs i &±$#£-r3i'] 
HMtfc«fc>K «TK#BIIB«Ji^W$^5S i i:Cu <£ 5 

#&JS£ fix Ag/Si, Zn/Si, Au/Si, Al/Ge, Cu 
/Ge N Ag/Ge, Zn/Ge, A u /G e <D 5 %s \^M^<D^ 

*i5 2o©^^I^H^t5 «t b*¥?mttZ> (1) * 

(2) Xfi (3) OifJiiiglBMfBM&o 

(7) £i$£ft±fc:, t fcSWJix U^Bs ^^iil^s 

20 i^-*£^$U lo, £<DfB*MEaii££&3 5Mbp sg(±i:tfc 

(8) ftT!EW-iFft<A&^£2 0 0~4 5 0 nmiU £©t"-1f# 

25 »^fe 0 

(9) Wfe*£tf, aill^Wo^ 1f**rltWr«^— If* 
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MTLTfclK «HBIB*JBtt\ *ft«t 1 

10 -if^^J:'9> 3 5Mb p s«±©»»*5aia[«-ClB*RriB*J:5Ji:* 
( 1 0 ) h&IB U — 200~450nm N flf1BfB»3fc^ 

(9) ©jtjiiilfSSftfE^go 

15 

&=&f£fttet£*LT^1-0r®ig*?*>3o 
20. «S:ttp:a:^:U-c*-t-WfffiH^'*«c 

25 us 5 Mollis #1 3 <D3fefB#j&#fc*s# sianc^rte* i^-if 
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i2«tMi 6, mmmi 8, iiiM2 o, 2 

0-4 5 0 nm, «ttf4 0 5 n m©W ftSiSJl 2 2 

MEI1M1 8t±, A 1 lWIB** 1 8Ah S b 

10 *i^4:t5»2iEftll 8 Bfcfc«Jibr-«rtLfctO-C*0, 

»j:*3v>-Cx »iR^»2PJiB«Jii 8 a n i 8 B^^r*tt-5«ria±* 

15 fc$*iTV^„ £<0 £ 5 ft 2 ooi^^M^lt* LTift^l-SK&tt 

flfrf3£ltJB 1 4H\ :^|fe*fc J: 9 fltffi£J« 

20 ~2 0 0 nmgl^tlt^5o 

lltnE»lXtMR2ftSfl:Jil 6, 2 Of*, #KZnS-'Si02^ 
y 5/ b (Z n S : 8 0^^%, S i 02 : 2 £ffiV»T*^S' 

* y ^SfcfcJ: ^jfcLfct©-?*)^ $g2^m#)l i 6ttff£'5~2 

OOnmtfWBRitJil 4±fc* X% 1 2 0 ttff $ 5 ~ 2 0 0 

25 nmT%SulBIB^ll 8 «r, »2fMt#Jil 6 J: 5 b 

itulBftiiiiJl 2 2 14, » l fim^Jl 2 0 fcT^a - hifefc J: 0 ^ 



WO 03/025924 PCT/JP02/09300 

6 

i o o n mn&<D%ftmm<k®mm j $>tf}) v*- y& 

ftTfBfBjMI 1 8 ©ff^tt 3 ~ 5 0 nm, 0* L<ft5~20nmit 

HT*£>5A 1 t S b fcSV^tt*:©-^^ 1 8 fcl, jE^l4 0 5 n 

mOWfel'-ifft&IIItLfci £\ 3 5Mb p s E*±<D|Bft(Ei3Ht£tC 
«fc 9fi^LTlB»^-^^^$n-C, lB»RTteft«fc 5 tl*lt5 (# 

10 r. ZX*-m 0n&M$RT£&&3 5Mb p s (1, 7) RLL©il 

ft^/H^yM^O. 1 2 nm s fBUJftit^ 5 . 3 m/ s % 
f-^r y*/y# o^6 6MH z % 7*-^ 5> h$l#£r 8 0 % £ Lfc # 

15 3!6«2 4^6>©U— ff3fc«rlB»ji 1 8 fc8W£ii:5*r$J V^X 2 6 ©H 
Plfc (NA) £ 07 8 5 £ Lfc<b ff 3t^lB^Jg 1 8 

X*-lWR*2J&tfJ&lft*frJil 6,' 2 0it »{bW. fitted ^tt: 

25 X, MfBIQMl 8&*$l$1-;5|?l&tfSS2IlJfB0tJll 8A N 18B 
fix Wifeoijfc, AlRtfSbfciriMHfe*i:LTV>T- N 
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5 a i ^^^t-t^^iwmmm i 8 A^miwtstiZTumk lt&, 

Cr, TU N i ^<Dm^14^rlR]±^^«>^:M7cm^/>^< £ t> 1®^ 
0£ < N S b ££$#£1-5H2§ij!S^)l 1 8 B m^Jn$n5 7n*t b 

Tte> nib> iv b N vb, vi b <D&M\zmirZ7cm<D'piz< thin 

riS»£Ll\ tU ^2giJ!S^ei 8 BteS b?ctta>bMc£ti3^ 

10 ^§:t>£f;i; 

mrlSlB^S 1 8te, ^HiJIB^iil 8 A^^2gi||B^l 1 8B 

15 iUIBftjp 1 8 BK&^XmM7G%k UTfflV^b^^#5n^(D/>^< t> 
lt^^ifbtlSo X, frfcmtem&&5 0 0- 1 0 0 0°C©$£ffll*l^ 

|i5nm^ £9#£.L<tt3 nm^TT&«9, ^£Jf^J?-f^3^ 
A 1 k S b ttf>2!-£/Wf bfrSr ktfhZo 
20 X, itu!B!fSi;K.t)*!g2f]!BiUl 1 8 A, 1 8 B 5 Efe$£&M<£> 

25 ±fB<£<fc9K\ 2o^giJIB^S^^lbX^^$nfcfB^jl 1 8 tt, 
^lS.t>*^2glJfalic® 1 8 A, 1 8 B©M*$j<DM&^&V^fc@*@ 
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» 

5 MM* 18 A. 18B©W<H-WWt5:i«t<^ 

1 2 fflfB»Ji 1 8 A N 1 8BO^ft< i t> lSfcfcV^ 0* L 
10 5fcA 1 £ S b bfcm&'t> v &^fr$>, ffiWmmmi 8A, 18B& 

2 o o°c^y<Dumm, m^mi o o^en^a**^***^* 

15 r^S^LV^ 

sr^ttsfcfts tttfc#j3lv^gT*iini-5o flrfB© £ 5 ka i i: 

S b fcf±»£a*+#K:arV>. 

2|Eill8A. 18BO±^ilt 1B*-r-**fc*5V^a* 

25 flfctf^ A 1 ft i 1 5* l HRftl 1 8 A i s b t i: t 
&£2&liaMi 8BiJl»bft5iill 8©i^ 
5A1S b^£$LTV^£#x.bft5o (aU A 1 SboJ:544J» 
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- r.-c\ A 1 -CD»^tt6 6 0°Cs S b Ojft^tt 6 3 1 € Ct*tb*> s M# 
£4feA 1 S b (jK£ : 1 0 6 0°C) ^£j&L#5„ 
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MMBIBftJIl 8©J?£> WfcfclftlMMWBfcJll 8 A N . 1 8 BO 
-a-tf-ff $ fix 3~5 0 nnu <RNZ1 5 ~ 2 0 nmT?*>5 

-*#BJ«Tfc«K Biil8iSJIt?5_ 
15 Tt>> M*|W©i||Jll^J5»»^**. H^ft> 

20 0 n m t ft 5 0 

jp l 8 ©ffc < ftot, fB»J®£a*<ftT IT L£ 5 0 
IBM*: s b±J*£©g , JfB«Ulfc&»*£fr*5$£\ A 1 fcSb^ 
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1 : lVtt4Lit&mmfo&*&&&'+*k***-S>* l * (0 '** Kill 
v^5l^ S-IBII©** - * LVN ° 

5 r. ©&|0#l©|2fl|©*MBMfM Ott, |2Bfc*£ft* *5 
fc, ||**©l*©|i«fc*S#«M*l 0 fclll«©*fc*C*>^ 
£J«ftl 2±fc, ftttll 4, |2*«fr|l 6, IBM 4 8, »1 

f%<Ols-f%U2 4^^|2 0 0~4 5 0 nm s «ttf4 0 5 nmO 
10 W&tf>i/-lFft^ #SM2 2&aL-CffiB»M4 8H:l»itt-S£ 

i!u!S!S$ljf 4 8tt* SulBIS^ji 18^49, Si 3!^ 
1 Mill 4 8 A t s Cu tt5l2 iJIB^jf 4 8 B ^ 

Htllfcfc^T, HXtf»2MKM4 8 A, 4 
8 Bfc**3fr5l»£fc££***>* Si k Cu #|*U l»*tt 

20 1 4 8 ttjiiaao^Bi^^rtBi: ^s. 

itulB^gft 1 2 , fflBl 1 & I 2 *«M 2, 0 % 16, ffl&ftl 
ill 2 2 0|Attll%lftttfrl 0fcS8rt*fcn«Tf*>9^ 

B&1B1BM 4 8 <0)?#.ftitftlSiB$IJf 1 8 HOIK. 3 ~ 5 0 n # 
25 L < fit 5 ~ 2 0 nmitS, 
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JLKs SulBIB#Jf4 S&Mft'f 5*Ut;*2|IBM4 8 A, 4 8 
r<D#£\ g§lg]fBfSUi4 8Afc*3tt5S i ©^WStt* L < 

x N s i bcuziii&fi&mb vx^zm&s m2wmum4 8 b-c 

fifcV^S, Sn, Al, Zn, A u N Ag, Ni, Ti, Cr, M 
n, Fe.Mg.Si.Ge <D'J>%< t t 1 L< s A 1 , Z n, 

Au, Sn, Mgftiff »*ttffl±©***»&*bfc#£bV\, 4*fc 
I^%t5^Al<45, 2^Zn<45, 5^Mg<3(K 5^Au 
< 4 5 , 2 ^ S i > < 3 0 

■ S i Sri^^«h-r6^1iJf3^l4 8 A^aSJP$tb55c* UTtt, 
. Illb, IVb, Vb, VIb ©**fcJR-ft&5B*©^fc< i^liW . 
U< N Sn s AK Zn, A u N Ag, Ni, P> T i , Cr, Mn, 
Fe, Mg, S i, Ge(D'Pfti< H.lWtl<> AK Zn % A 
Sn, Mgfciftf*, »£&fl±©m£a>b£bK#£LV'o 
HK> BUfEIB^^ 4 8 {4, IH1II4 8 Air^2giJIS#l4 8B 

<%><Dtctb<Dm<D7um, m&bytm&m o\ztettz>tmmr°hz> 0 
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£jftft*> 6ft-5Bft^^«ft til < Sfcjre* 9s » 9 « * 

ft***, Ag/S L Zn/S K Au/S U Al/Ge, Ag/ 
Ge, Zn/Ge, Au/G e O 5 fli»0»W61*fCt) 
*V\, rilbOV^fJlOft^t'CtA 1 / S b *«V^ttS i/Cu©» 

8tt*iXt^»21UI*#Jii 6, 2 oollllteKrt&ftT^Stf, 
Rtt*&Kttftv\i 

X, -»«JB1 8f±»lR^*2W»»Jil 8A, 18BD»>WS*l 
TV^tf*> £*U*s 4>ft< ^t>2S©SlilB»SA^fe5 1 b©-C*>^tf«t 
< s S]©*»f*3Ji#±-C*oTt>J:<. 4ft>boMiaftJi«SA»*« 

flNEftSiaJP 2 2 ft, BftJI 1 8 *{** U B«ff4*«r»il 

fc: R£ £ ft 3 t> © *t? ft v\, 

SKltJifeJflV^V^**, *a«Jtt£ftfcRfc3ft* * 
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s v% <d tz ft © ^ o v * r n n -r 5 

5 B9 2 fi N 3 0 Sr^i" t> ©-e 

- H/^34h tWTIB^-1f*ii2 4RtJ«*r*^^X2 6Sr^A/T#^* 

10 Ksei, ttriB t — -f K?>f<3 4, 3 2, k 

mm&m* 8 *tia*-* 3 2©**xtf i'~* l #«2 4 

^bfflM^ftS 1f3te*r^ 3 5Mb p s ^±©IB^^^I3i^t*|B^t? • 
20 $5J;5^ *-*3 2. u-if K7>fX3 4RTWM*5*;^y K3 6£ 

25 £tf^£©M#&^6i§£T*fcoTt>«fc^o ±mm^<Dmm<Dm^ 

tS^Xs #*I/yX2.6li, Unite 8 5©28#«Vy^*)*^ 

#389§W:liln!fco. 8^±©&tii^^®^£fr3t>©-e£>5o ^ 
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*m&> 3 5Mb P 8«±©E»tea&jfi*t?ffl^b^5jKa5iiBSi* 

SltS 1 4 : ®<£&5 0 nm 
ftfri : ZnS + SiO2(80:2 Omol%) 
ilfif 20 : 80nm I 2Rifr 1 6 : 9 5 nm 
ffilWIBMl 8 A : A 1 Cr (9 8:2at%) 4 n m 
% 2 giJIB^H 18B:Sb6nm 
■ffl3£*#W:*©i:i3 0*C*>*. 

EftftttA : 5. 3m/s (35Mbps|0S) , 10. 6 m/ s (7 
0Mb p s ffi^) 

ff £y^!7 — : 0 . 4 mW 

35Mbps :|E^!7-4mW Vv9T- 5% - 
7 0 Mb p s : |2^!7-4 . 5 mW S? y 9 8 . 6% • 
£ N 3 5Mb p aa±©*aiB»lca8V^TAffftflr*ftlti«#b^ IB 

[WJ2] 
L) ' 

flgmftJi :ZnS + SiO2(80: 2 Oraol%) 
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ilil^2 0:6 0 nm % 2 1 6 : 7 0 n m 

HlgiJlBiUf 18A:AlCr (98: 2at%) 
^2MiJIB^l 1 8 B : S b 

UMBMl 8 AOff^fc*2WIBftJil 8 B©**©Jfcfel : 1- 
fe*«:H3lc*t. 

^©03)5^^5*5 3 nm^t^Wl Sit 

10 *g*S3%EJl±*>tK UT^Wi-^r ir^RTtBT'feS^, 3nm 

L) 

Rifrf :'ZnS + S i 02 (8 0 : 2 0«ol%) 
15 1 f5®& 20:60nm J& 2 ffiMfc 1 6 : 7 0 n m 
JglliJlE^lJf 18A:AlCr (98: 2at%) 
20 fg2gi]fBSiJf 1 8 B : S b 

mmm^: i-7mm h^o. 1 2^m) ^i^st© 

!2«i£^ : 5. 3m/s (3BMbpi*S) , 10. 6m/s 
25 (7 0Mb p s tB^) 

!7 — : 0 . 4 mW 
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mmm 4 3 

EMM 1 4 : lOOnm ' 

ffimfcM :ZnS + SiO2(80:2 Orabl%) 

% litfr 2 0 : 2 5 nm I2|l*16 : 28nm 

1 gijfBiUP 4 8 A : S i 5 n m 
&2ilSB»JI4 8B:Cu 5 nm 

Cftftjift : 5. 3m/s (3 5 Mb p sti£) , 10. 6 m/ s (7 
0Mb p s*@^) > 2 1. 2m/s (14 OMb p sffiS) 
r7 — : o . 4 mW 

3 5 Mb p s : !B$^ 7 - 4 . OmW i? y 7 . 7% 
7 0Mbps :|3i^!7-4. 2mW S>y*7. 8% 
14 0Mbps : K*'<!7-4. 6 mW y * 8 . 9% 
t s 3 5Mb p sJ^±©l«5iia^^fcVN-C^^^m^p B pM^#b^s IB 

[*»0!l5] 
git® 1 4 : l&^&l 0 0 nm 

:ZnS + SiO2(80:2 Omol%) 
|1|I*2 0 : 2 3 nm |2p^H : 28nm 
K51»JIB»S4 8 A : S i 5 nm 

% 2 gflfBftll 48B:CuAlAu 5nm (64:23:13 
at%) 
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»*flr# : 1 - (try b^O. 12 Aim) 

fgfti£&& : 5. 3m/s (3 5Mb p s*@^) > 10. 6m/s (7 
0 M b p s *@ ^ ) ^ 2 1. lm/s (HOMbpstlS) 
H£/-?r7 ~ : 0 . 4 mW 

3 5Mbps :|Ei^!7-4. OmW $?y*6. 7% 
. 7 0Mbps : K*'<!7~4. 2 mW ^ y * 7 . 5 % 
14 0Mbps : SB»^!7-4. 5 mW 5?y^ 8. 8% 

3 5Mb p s .^±(Dii^l2#^^T^^^m^p 0 pK^#bn^ IB 

feSfcfes 5Mb p sU±<Dft®& 

##1 OmWgT©f^^ k -f^^t)^ 3 5Mb p s £k± (7 OM 
•bps) "C^t^ft^ W^V-lf^fflV^fc]Si5i^lBMIB«^^3i 
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m # <o is a 

2)1 <DliJlEMJl£«Jl U4 5 x. ao N ffexttrtii 0 £v^*o 1/ 

3~ 5 Onm^tl, WIBV-f 2 0 0~4 5 0 n 

10 yX^&fflWc -M£ £ t) x 3 5Mb p s £*±:£>fBfS*tei£5£ft"<?fB 

flWttfe J: 5 * frfc 2: * W* 2: 1" * i« *ii«ffi#lB»8#. 

3. iXtt2fc*sv»-C* «na*»ill«>ff**r 5 ( 0~ 1 5 0 vmk Lit 

4. 1 N 2 % XttSfclfcV^ BUlBiiJia^jf^^ 2: % lJlttA 
1 %3L$,ftt U 2:t> Hit t&IBA 1 *3E.f&fthi-Z>&m 

fttW#l!l1BftJ|£&*£*iSA 1 2: S b«ttl^t5 

5. Is 2, 3U*3m*^T, $rfB@JfB$tJl<P? *>4>fc< tt>l*ttS 
i ££$#2: U ffi©^*< Hli(i> UMBS i Sr^^ti- 5MB 
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